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Determination of carbendazim and thiophanate-methyl in red wine by high
pressure liquid chromatography-linear ion trap mass spectrometry
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ABSTRACT: Objective To develop a method of high pressure liquid chromatography-linear ion trap mass
spectrometry (HPLC-LIT-MS) for the determination of carbendazim and thiophanate-methyl in red wine.
Methods Samples were ultrasonically extracted with acetonitrile, separated on a CAPCELL PAK CR 1:20
column with gradient elution and the mass spectrometric acquisition was carried out under the mode of selected
reaction monitoring (SRM). Results The average recoveries of carbendazim and thiophanate-methyl in red
wine at 10, 20 pg/L and 50 pg/L were 82.5%~103.1% and 93.7%~115.2%, respectively. The limits of detection
(LODs) were 0.063 pg/L and 0.019 pg/L, and the limits of quantification (LOQs) were 0.125 pg/L and 0.075
pg/L. Conclusion The established method is fast, simple, selective, precise and accurate, and it is suitable for
quantitative and qualitative detection of carbendazim and thiophanate-methyl in red wine.
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Structural formula of carbendazim and thiophanate-methyl



CAPCELL PAK CR  [M+H]" CR , 10
1:20 (100 mmx2.0 mm, 3 pm); : mmol/L
(A), 0.1% 10 mmol/L (B); ,
: 200 puL/min; 130 C; :5ul
1 0.1% 10 mmol/L
4KV, 35V, 75V,
35 arb; 15 arb; 300 C ’
(20 pg/L)
%1 HPLC BE kR &M s
Table 1 HPLC gradient elution condition 3 3 ,
(min) A(%) B(%) ,
0 35 65
1.5 35 65 o N
) " 0 3.3 h1ETEE A IR
6 90 10
8 35 65 ,
N 2 4 8 20 50 pg/L
3 HR5HE " .
31 ‘ifk-RigSHMRKL , Y ,
500 pg/L 4
, ) , 2.2.2
192 , 160 119 >
; 343 .3 (LOD), 10
, 311 268 , (LOQ)
2002/657/EC (1] LOD 0.063 pug/L  0.019
pg/L, LOQ  0.125 pg/L  0.075 pg/L
0.1%( ) 4

%2 HPLC-LIT-MS % FERiESH
Table 2 Main parameters of the mass-spectrometry obtained by the method of HPLC-LIT-MS

(min) (m/z) (%) (m/2)
2.87 192 28 160; 119
421 343 18 311; 268

#*3 CHREHMREMEMERCRMERZITEZ B RNBEFE R BRI K E (n=6)
Table 3 Recoveries calculated according to acetonitrile solvent calibration and matrix-matched calibration for
carbendazim and thiophanate-methyl(n=6)

(%) RSD(%) (%) RSD(%)
52.3 4.7 98.1 2.8
68.9 6.2 93.7 7.7
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82.5%~103.1%
93.7%~115.2%, 2.8%~5.6%
3.1%~8.4%, 5

20 pg/L SRM 2 ,

x4 TAFBFESERIMPERHERMELHIRLOD). EEMR(LOQ). LitHIZMIEXRE()
Table 4 LOD, LOQ, regression equation and regression coefficient of carbendazim and thiophanate-methyl in red wine

" LOD(pg/L) LOQ(ng/L)
Y= 86.19+64162X 0.9976 0.063 0.125
Y= 146.1+11601X 0.9972 0.019 0.075
%5 LIEEEEFRINEREW R LR (n=6)
Table 5 Results of blank wine fortified experiments (n=6)
(ng/L)
10 20 50
(%) RSD(%) (%) RSD(%) (%) RSD(%)
82.5 32 98.1 2.8 103.1 5.6
107.4 8.4 93.7 7.7 115.2 3.1
100 1.47 100 - 2.87
90 90 +
30 80 -
70 70 ZHR
60 60 |
50 50
40 40+
30 30+
X 20 2001
g 10 100
g 0 oL_127 4.055.006.247.74 973 1170 13.42
2 100 100 42
2 % 07
5 80 801
I~
70 70
B R
60 60
50 501
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20 20 -
10 10 r
oL 168251 525663746 971 1211 1391
0 0 2 4 6 8 10 12 14
(min)
B
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Fig. 2 SRM Chromatograms of blank red wine sample (A) and red wine sample spiked at 20 pg/L carbendazim and
thiophanate-methyl (B)
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